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Abstract: 【Objective】 To examine the presence of non-mucin proteins in the cholesterol calculi and
pigment gallstones, and to further identify the type of proteins. 【Methods】Gallstones were obtained from 30
patients at endoscopic minimally invasive cholecystolithotomy, including 11 males and 19 females. The classi－
fication of gallstones was applied by visual observation and measurement of concentration of cholesterol
through GPO-PAP method. There were 20 cases of cholesterol gallstones and 10 cases of pigment gallstones.
The proteins in gallstones were extracted by RIPA, separated by SDS-PAGE and deciphered by matrix-assist－
ed laser desorption/ ionization time of flight (MALDI-TOF-TOF) mass spectrometry. DAVID was used to ana－
lyze the GO (gene ontology) function annotation and the KEGG signal pathway of the targeted genes.【Results】
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Bio-Rad 电泳仪购自美国 Bio-Rad 公司，Mini Pro-







比 2∶1）14 ml，充分振摇 1～2 min 后，避光常温室











Non-mucin proteins, transferrin (TRFE) precursor protein, ALB, SERPINA1, HBA1 and HBB were found and
identified in cholesterol stones and pigment stones; while IGHG1 was only observed in cholesterol stones.
【Conclusions】The six proteins have been first figured out to exist in human gallstones. Interestingly, IGHG1
and its associated genes, solely present in cholesterol gallstones may play a novel role in the classification
and/or development of gallstone as a biomarker. In KEGG pathway, SERPINA1 is involved in pathway of
complement and coagulation cascades. It is important to further study the origin and the functions of these
non-mucin proteins for understanding the pathogenesis of gallstones.
Key words: gallstone; non-mucin protein; matrix-assisted laser desorption/ ionization time of
flight mass spectrometry
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母离子质量容差 ± 100 ppm











A 胆色素结石 B 胆固醇结石
图 1 典型的色素型结石及胆固醇型结石
1.3.3 SDS-PAGE 电泳分离蛋白 将胆固醇和胆
色素结石蛋白，加入 6×loading buffer，95℃，5 min。




斯染色：采用考马斯亮蓝 R-250染色液染色 15 min
后再用考马斯脱色液脱色 4次，每次 10 min，最后一
次脱色过夜。蛋白质银染：把胶片置于无菌的盘中，
25 ml 固定液固定 30 min，25 ml 左右增敏液孵育
30 min，去离子水洗脱 3次，每次 10 min，硝酸银染
色液 25 ml染色 40 min，25 ml的显影液显影 15 min，
25 ml左右的终止液终止 10 min，去离子水洗 3次，






800～4 000 Da，选择信噪比 >50的母离子进行二级
质谱（MS/MS）分析，每个样品点上选择 8个母离子，























其余蛋白条带分别出现在 55、35、25和 15 kD附近。
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3 500 IGHG1 36.10 14q32.33 57 1 人类
5 265 SERPINA1 46.73 14q32.1 197 3 人类
7 018 TRFE 77.06 3q22.1 39 1 人类
3 039 HBA1 15.25 16p13.3 186 2 人类
3 043 HBB 15.99 11p15.5 411 8 人类






A：70 kD蛋白条带一级肽段指纹图谱；B：肽段 1 467.833 1的二级肽段指纹图谱









优质的肽段质量指纹图谱，以 70 kD 为例（见图
3A），对 70 kD 条带中肽段 RHPDYSVVLLLR（分子
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